Background: Knowledge of transfusion medicine is the key element of better transfusion practices. This deficit observed at the blood bank end on daily basis exposing the patients for redundant risk. We assessed the knowledge of transfusion medicine among post intern doctors.
Knowledge of transfusion medicine (TM) among healthcare professionals plays a pivotal role in bedside transfusion practices. 1 Ordering of blood and blood components, the correct doses of each component for various indications, and patient outcomes depend entirely on this knowledge. The practices of many of these professionals are based on individual clinical experiences and are performed without any (or with little) formal training in TM. As such these professionals are sometimes unaware of TM best practice methods and recent developments. 1 Although the spread of transfusion-transmitted infections (TTIs) has drastically decreased during the past decade, the potential risk of transmitting emerging infections, such as West Nile and dengue viruses, still exists. It has been shown 1 that immunosuppression, transfusion-related acute lung injury (TRALI), and transfusion-associated graft vs host disease (TAGVHD) are dangerous outcomes of blood transfusion. Also, reduction in the number of young blood donors and high production costs may impose on us the need to practice more prudential use of this life-saving drug.
In our country, Sri Lanka, formal training in TM is given to postgraduate trainees in TM and hematology, as well as to physicians who work in blood banks. However, postgraduate students in fields that use high volumes of blood and blood products, such as surgery, internal medicine, anesthesiology, obstetrics, and orthopedics, are barely trained in TM techniques. The results of this omission can be observed at blood banks on a daily basis.
The results of a study conducted by Saleem-Schatz et al, 2 reveal that only 30% of the physicians in the cohort appeared to be fully aware of best practices for the clinical use of blood and blood components. One of the methods for reduction in blood use is to undertake practice interventions to provide needed training to physicians. 3 In the present study, our goal was to evaluate knowledge of TM in clinical practice among post internship doctors (PIDs) working in a specialized hospital in Sri Lanka.
Materials and Methods
The main purpose of the survey was to access and quantify the knowledge of TM among PIDs for more optimal use of blood bank resources, as well as to initiate more optimal transfusion practices in the hospital.
Participants
PIDs working in the hospital, with varying numbers of years of experience, participated in the survey. Most of them had obtained their basic medical education from state universities, and some of them had studied at foreign universities. This study was a descriptive cross-sectional research conducted using a self administered questionnaire. The PIDs at our hospital work in various departments, such as internal medicine, general medicine, general surgery, pediatrics, anesthesiology, orthopedics, reconstructive surgery, oral and maxillofacial (OMF) surgery, pathology, obstetrics/gynecology, radiology, and nephrology. A total of 57 PIDs completed the survey.
Questions
Questions were prepared by a transfusion medicine physician specialist and reviewed by an epidemiologist at our hospital; there were queries to determine demographic data, 45 multiple choice questions, and 2 open ended questions designed to elicit feedback. Multiple choice questions were formulated that considered 6 main areas of transfusion practice, such as basic knowledge of TM, interpretation of laboratory results, demand and doses, TTIs, administration of blood components, and transfusion reactions. In the demographic section, the questions specifically asked about previous TM training and years of experience in one's medical specialty. We performed a pilot study of this questionnaire by consulting with a random sample of postinternship doctors working in the Department of Laboratory Medicine at our institution; they agreed that the questions were understandable, clear, and relevant to our study objectives. Each correct answer yielded a score of 1, and the response "I don't know" was included in every question to minimize guessing. The maximum possible score was 45. Anonymity and confidentiality were assured. We analyzed the data using SPSS software, version 22 (SPSS, Inc).
Results
A total of 57 postinternship PIDs, of 81 such physicians working at our institution, participated in the survey. and other relevant background information are summarized in Table 1 .
The overall scores for each of the specialty PIDs are presented in Table 2 . The results were statistically analyzed using analysis of variance (ANOVA); the difference in overall score among these groups was not statistically significant ( Table 3) . A total of 56% of participants correctly answered basic knowledge questions (surgery, 52%; internal medicine, 66%; anesthesia, 49%; pediatrics, 43%; obstetrics/ gynecology, 43%; and general medicine, 55%). The percentage of overall correct answers for interpretation of laboratory results was 24%, which was the lowest in the survey (surgery, 7%; internal medicine, 28%; anesthesia, 16%; pediatrics, 10%; obstetrics/gynecology, 40%; and general medicine, 31%). The overall percentage of correct answers for demand and doses was 34% (surgery, 38%; internal medicine, 42%; anesthesia, 34%; pediatrics, 25%; obstetrics/ gynecology, 25%; and general medicine, 30%). The overall percentage of correct answers for TTIs was 38% (surgery, 30%; internal medicine, 43%; anesthesia, 38%; pediatrics, 55%; obstetrics/gynecology, 30%; and general medicine, 36%). The overall percentage of correct answers for administration of blood and blood components was 56%, which was the highest percentage among the question categories (surgery, 44%; internal medicine, 61%; anesthesia, 67%; pediatrics, 67%; obstetrics/gynecology, 67%; and general medicine, 52%). The overall percentage of correct answers for transfusion reactions was 47% (surgery, 50%; internal medicine, 46%; anesthesia, 70%; pediatrics, 42%; obstetrics/gynecology, 50%; and general medicine, 38%).
Discussion
Overall, 55% of the PIDs working in our hospital participated in the survey. All departments averaged only 42% correct answers, which calls for immediate remedy. It would have been preferable if we could have categorized and compared the results with those of pilot studies, such as the study performed by Haspel et al. 7 However, we could not find any appropriate pilot study to which we could compare our study and its results; this was a drawback of our study.
A report by Shehata et al 9 indicated that the actual transfusion ratio in the United States was 4.7 units per hospitalization. However, in our hospital, the ratio of transfusion per admission during the past year was 7.62 units per hospitalization. Shehata and colleagues stressed that stronger understanding of the indications for transfusion is required to facilitate the development of targeted blood conservation strategies. This minimal update of indications among our PIDs was reflected by a mean score of 0.33 in the dosage and demand section ( Table 4) . Interpretation of the laboratory results was important in identifying the indications for transfusion. The mean correct score in this section was 0.22, which was the lowest score in the study results. This score was reflected by the average of 7.62 units of transfusion per admission during the past year in our hospital.
We were surprised that the pediatric PIDs and obstetrics/ gynecology PIDs were almost entirely unaware of the hematocrit level required by packed red blood cells (PRBCs) for intrauterine transfusion. We considered the most important part of this section to be the question regarding informed consent of the patient before transfusion: the mean score overall for all correct answers to this question was 0.25. In the TTI section, 70% of the PIDs gave answers that indicated they were unaware that bacterial contamination is the most common TTI. We were also surprised that surgery PIDs scored lowest in the questions regarding administration of blood and components, despite that their requests for blood and blood components were much more frequent than in other specialties. The strongest knowledge of transfusion reaction was demonstrated by anesthesia PIDs. A total of 87% of the PIDs were unaware of the hematocrit level of PRBCs. A total of 78% of the PIDs were unaware of the optimal time for leukofiltration after donation. A total of 85% of the PIDs did not know why leucoreduction is performed. A total of 75% of PIDs were aware of the appropriate indication for fresh frozen plasma (FFP) transfusion. A total of 80% of PIDs were unaware that blood transfusion should be completed within 4 hours of its start, and 69% failed to accurately define acute transfusion reaction.
The results of this survey prove the need to plan more thorough undergraduate training programs than those currently in place in Sri Lankan universities. Reports by Simon 10 and Cable et al 11 provide comprehensive curricula for medical students to impart stronger knowledge of TM. The results of a study performed by Eisenstaedt et al 6 suggest that alternative strategies, such as grand rounds (presentations of the medical problems and treatment of particular patients to audiences consisting of physicians, residents, and medical students), may be a stronger education tool than current strategies. This practice is one of the strongest alternatives for improving transfusion education, provided that a TM physician is present at each grand round. Blood management from vein to vein involves a high degree of human handling, leaving room for human error. As a result, we healthcare professionals must update ourselves regarding current trends in blood transfusion for more optimal management of blood and blood products. It is a scientifically proven fact that the efficiency of any blood service depends on the knowledge level of its physicians. Despite the grand scale development of the medical field in Sri Lanka, it seems that knowledge of transfusion medicine has not reached to optimized level. This fact can be highlighted by comparing the annual blood usage levels in Sri Lanka with those of the rest of the countries in the region and the world. 9 It is apparent that, despite our expectations, the new trends in TM have not widely influenced the clinical practices in Sri Lanka. The results of a study 12 have indicated that patients with a hemoglobin level of 8 g to 10 g per dL who were not receiving blood had lower rates of hospitalization and mortality/morbidity.
We observed in our study results that physicians who requested blood often were poorly acquainted with the indications for transfusion. This finding was highlighted by observing the average score in the demand and doses section of the questionnaire by surgery PIDs, namely, 38%, and by obstetrics/gynecology PIDs, namely, 25%. This result was comparable with that reported in an international study. 13 To date, in most European countries and the United States, TM is considered to be a specialized discipline that physicians must study as a prerequisite for their specialized examination. 4 A total of 44% of the participants expressed that they wanted additional knowledge regarding the selection and use of blood components. A total of 26% requested training to help them gain greater knowledge of practical perspectives on blood handling. A total of 39% of the participant requested 1 month of additional blood bank training. In the results of an international study, Tinmouth et al 14 stated that necessity is the most important element in ensuring that changes will be made to medical practices, based on the most up-to-date information. TM physicians play vital role to upgrade the knowledge of transfusion medicine and flow of these knowledge. A report on a study performed by Jones 15 regarding education stated that educational efforts must be more comprehensive and that further developments are required. Other responsibilities of transfusion experts are auditing and monitoring the clinical aspects of blood transfusion, 16 which is thought colloquially to be a much stronger means to ensure more effective blood management. It has been revealed 14 that even the simplest behavioral interventions are effective in minimizing inappropriate blood usage.
Our study findings indicate deficiencies of knowledge in all aspects of TM among PIDs at our hospital. Therefore, we strongly believe that there is an urgent need to empower doctors with TM knowledge; imparting this knowledge widely will continue to improve patient safety. 
